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INTRODUCTION 
There are few organic substrates in 
man's environment which are free from 
fungi. Some of these saprophytic fungi 
can adapt to the parasitism of man and 
animals. The fungi which can cause sys-
temic mycoses in animals are normally 
saprophytes which grow in soil which is 
enriched by humus, decaying vegetation, 
or nitrogenous waste such as fecal mater-
ial of animals and birds. They are capable 
of growing indefinitely on these substrates 
with the proper environmental conditions 
with no need of a parasitic cycle in 
animals. When an animal is infected, the 
reproductive cycle.in most instances is ter-
minated. The transmission to animals is 
primarily by means of spores which are 
inhaled from an exogenous source and 
cause involvement of the respiratory sys-
tem. The organism though, can enter by 
ingestion or skin puncture. After the ini-
tial entry, subsequent secondary spread 
and involvement of other systems may 
result. 
In recent years there has been an in-
crease in the clinical diagnosis of systemic 
mycotic infections in both man and 
animals. There is probably not a signifi-
cant rise in the number of systemic my-
coses, but during. recent years there has 
been an increased awareness of mycoses 
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on the part of clinicans and pathologists, 
wider availability and use of laboratory 
ruagnostic techniques, and ~proved stain-
ing techniques which have increased the 
diagnosis of systemic mycoses. 
It is feh that even with better diagnostic 
techhiques, the veterinarian often tends to 
overlook the possibility of a mycotic disease 
in his differential diagnosis. Sys~mic my-
coses are not as rare in small animals as 
some may believe. This paper will describe 
the most frequent systemic mycotic dis-
eases encountered iri a small animal 
practice. The diseases of medical impor-
tance are histoplasmosis, blastomycosis, 
coccidioidomycosis, cryptococcosis, actino-
mycosis, and nocardiosis. • 
The geographical distribution of the 
systemic mycotic diseases common to 
small animals is varied and not completely 
understood. There are certain environ-
mental conditions which are " required for 
the growth and proliferation of the or-
ganisms. With· the proper ecologic associ-
ations, the organisms proliferate and local 
endemic areas occur. Though there are 
areas of higher incidence, with the in-
crease in travel by members of our society, 
it is possible to see any sytemic mycotic 
disease in any practice." The following 
will be a deSCription of each. 
HISTOPLASMOSIS 
Histoplasmosis, or Darling's disease, is 
an asymptomatic acute, subacute, or 
chronic infection which is caused by Histo" 
plasma capsulatum. ,. It is the most com-
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mon systemic mycosis in the dog in North 
America.'" It is rare in the cat. 
Histoplasina capsula tum is a dimorphic 
fungus which grows iri nature as a mold 
with slender mycelium. It is found in soil 
or excreta of bats and birds and prolifier-
ates under proper climatic conditions." 
Though there are local areas of high con-
centration, the geographical distribution is 
the MiSSissippi, Ohio, and 8t. Lawrence 
river valleys. Histoplasma incidence is also 
high along the Appalachian mountains 
and areas of North Carolina.'· In these 
areas, isolations of the organism have 
been made in soils of a high, per cent of 
organic material. These soils are usually 
contaminated with excreta of starlings, 
pigeons, chickens, or bats. Birds are ap-
parently immune to histoplasmosis be-
cause of their high body temperature, but 
their excreta provides environmental con-
ditions which will support fungi." 
The transmission to animals occurs 
when spores are released into the air and 
are inhaled by the animal. The spores may 
also be ingested or enter by skin contact. 
Once the spores enter the animal, the fun-
gus grows as 'a yeast form which has a 
marked predilection for the reticuloendo-
thelial system causing a granulomatous 
disease. This yeast is a small budding 
fungus 2 to 3 microns in size found intra-
cellullary in phagocytes.u · 
Clinically, histoplasmosis is found in 
dogs between four months and six years 
of age". Frequently the condition is asymp-
tomatic and causes no problem. One report 
indicates that 40 to 50 per cent of the dogs 
in an endemic area had exposure to this 
fungus." Usually these animals have ar-
rested the lesion and the fungus is walled 
off. The disease then causes no clinical 
signs" but is resolved spontaneously and 
frequently heals as calcified nodules in 
,the lung,s. 
Histoplasmosis should be considered in 
a differential diagnosis of all animals with 
a chronic cough or persistent diarrhea. 
The disease is then in an active condition 
and is frequently disseminated to various 
parts of the body. From a clinical stand-
point the disease can be divided into three 
main forms; a pulmonary form, an intesti-
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nal fonn, and a cutaneous form." 
The pulmonary form of histoplasmosis 
is the most commonly seen. When the 
spores enter the respiratory system, there 
is an invasion of the reticuloendothelial 
system by the yeast form of Histoplasma 
capsulatum: The yeast form usually is 
confined to the bronchial and mediastinal 
lymph nodes, though it can be distributed 
throughout the lung as miliary nodules. 
The histiocytes containing Histoplasma 
capsulatum multiply by great numbers, 
thereby crowding out and replacing 
normal tissues. 
The animal with the acute pUlmonary 
form shows an elevated temperature, dy-
spnea, and rapid emaciation. The chronic 
form is represented by a non-productive 
cough, vomition, dyspnea associated with 
enlarged bronchial lymph nodes, and inter-
mittent fever. By means of radiograph, 
granulatomous lesions can be seen 
throughout the lung parenchyma. If the 
primary lung lesions do not heal spontane-
ously, dissemination by means of the blood 
stream can occur with involvement of the 
reticuloendothelial systems of various or-
gans. A generalized lymphadenopathy 
then occurs." 
The intestinal form can occur by the 
spread of the organism from the pulmon-
ary form, or through ingestion of the fun-
gus. The lesions are confined to the mu-
cous membranes and the mesenteric lymph 
nodes. The clinical signs are characterized 
by a chronic, often bloody diarrhea, en-
largement of mesenteric lymph nodes on 
palpation, secondary anemia, and emacia-
tion. 
The skin form can be caused either by 
dissemination or by local exogenous con-
tact. If it is an active dissemination there 
are usually other clinical signs present and 
the prognosis is poor. With a local skin 
infection, the prognosis and treatment are 
favorable. The lesions are that of an ul-
cerative dermatitis and are frequently seen 
between the digits and around the feet 
and legs." 
BLASTOMYCOSIS 
North American Blastomycosis, or GiI-
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christ's disease, is a common mycosis of 
dogs in the United States. Blastomycosis 
is usually a chronic or systemic granulo-
matous disease which originates primarily 
as a respiratory tract infection." Dissemi-
nation to skin, abdominal viscera, and 
bone can occur. The disease is caused by 
Blastomycosis dermititidis which is a di-
morphic fungs. The saprophytic form 
grows in the' soil, but the type of soil or 
environmental conditions required by this 
organism are not known as they are for 
histoplasmosis. The geographical distribu-
tion of blastomycosis is almost through-
out the United States with areas of higher 
concentration along the Ohio river, Mis-
souri river, Upper Mississippi river valley, 
and in the south-eastern United States.'" 
The route of infection is primarily by 
inhalation and invasion of the respiratory 
mucosa. The bronchi, mediastinum and 
lung parenchyma are involved. The fungus 
is a large (8 to 15 microns) budding yeast. 
The characteristic tissue response is a com-
bination of suppuration and epitheli-
oid cell granulomatous reaction with giant 
cells.' 
Dissemination of blastomycosis tends to 
be more frequent than with histoplasmo-
sis.· The formation of nodules on the skin 
changing to abscesses and draining fistular 
tracts is fairly common. Skeletal lesions 
may occur via the hematogenous route or 
by extension from subcutaneous tissue. 
Ocular lesions have been reported with the 
disseminated form.'" 
An animal presented with blastomycosis 
is in a chronic wasting condition." They 
usually show a persistent cough and may 
have skeletal lesions or draining fistulas. 
The transmission from animals to man is 
rare, but there are reported cases of blasto-
mycosis in humans due to dogs with skin 
involvement. ,. 
COCCIDIOIDOMYCOSIS 
The causative agent for coccidioidomy-
cosis is Coccidioides immitis. This organ-
ism is very limited in distribution. In the 
United States it is found only in the lower 
elevation desert areas of the Southwest, 
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where it proliferates in the soil. Conse-
quently it is often called "San Joaquin Val-
ley Fever" or "Rodent Fever.'" This fungus 
is dimorphic and is in the mold form in 
soil. This saprophytic mold liberates ar-
throspores which gain entry into tissues of 
susceptable animals. An inhaled arthro-
spore of Coccidioides immitis enlarges and 
becomes spherical within a few days. It is 
then called a spherule. As it attains matur-
ity, it produces endospores. Which can 
then be released from the spherule and 
spread to other parts of the body. The 
spherule causes a giant cell granuloma-
tous reaction in the host. After release, 
the endospores cause a pyogenic reaction 
with surrounding neutrophils: 
The most common site of infection is the 
lung, but cutaneous infections may result. 
The disease usually results in a benign, 
self limiting condition of the respiratory 
tract. Less common are chronic fulminat-
ing granulomatous reactions. In dissemi-
nated cases, the disease extends to other 
visceral organs, bones, joints, and to the 
skin. The boxer dog seems the most sus-
ceptable to the disseminated disease." 
In the primary disease condition with 
respiratory exposure, few clinical signs 
are seen. Dogs may show a slight fever, 
variable anorexia, and listlessness. They 
may develop a slight cough and often the 
illness is not recognized. Research has 
shown that 18.5 to 47 per cent of the in-
fected dogs in an endemic area remain 
clinically asymptomatic." These mild con· 
ditions may regress for a time, but then 
eventually they can disseminate. 
The dissemination of coccidioidomycosis 
is characterized by increased respiratory 
involvement, although coughing is not al-
ways associated with this; involvement of 
other organs of the body such as the liver, 
kidney, skin, and long bones occurs fre-
quently. Loss of weight, ascites, and 
sometimes lameness are seen. The condi-
tion is usually chronic, lasting for months 
and frequently years." 
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CRYPTOCOCCOSIS 
Cryptococcosis is a systemic mycosis 
that is most frequently seen in cats 4 years 
of age and older." Cryptococcus neofor-
mans, the causative agent, is a mono-
phasic, nonmycelial yeast. It ranges from 
5 to 18 microns in size and is surrounded 
by a thick capsule of 10 microns.' 
Cryptococcosis, Torulosis, or European 
Blastomycosis is found world wide and 
there seems to be no breed or sex predilec-
tion for the disease.'" The organism is a 
saprophyte in the soil and only an acci-
dental pathogen of animals. The fungi 
usually enter by inhalation and the pri-
mary source has been associated with dust 
and debri of pigeon droppings.· When the 
organism enters tissue, a thick capsule 
develops. The disease originates in the 
respiratory tract and can cause nasal, 
nasal pharyngeal, or pulmonary granulo-
mas. This is often characterized by chronic 
nasal or ocular discharges." Dyspnea is 
often present. Cryptococcus can dissemi-
nate and has a predilection for central 
nervous system (eNS) tissue and can lo-
calize in the skin. Cryptococcis should be 
considered in cases which have CNS in-
volvement. The primary clinical manifest-
ation may be similar to those of tumors, 
CNS abscesses, and meningitis due to 
other organisms. These signs usually de-
velop after the appearance of skin lesions 
or pneumonia. The disease is never acute 
and usually lasts for months to years." 
The lesions in the CNS are distinct and 
differ from other CNS granulomas. The 
presence of a mucoid or gelatenous ma-
terial in or on nervous tissue strongly sug-
gests cryptococcis.' 
NOCARDIOSIS 
Nocardia asteroides is a filamentous 
fungus found as a common saprophyte of 
soil and plants in the United States. The 
portal of entry is probably to a great ex-
tent by air-borne means, although wound 
infections and oral ingestion are other 
means of entry. The organism then grows 
as a multiple superficial or deep granulo-
matous lesion. The superficial lesions are 
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characterized by numerous draining si-
nuses opening to the skin's surface.'" 
The invasion of the respiratory tract re-
sults in pneumonia. Very frequently a 
pleuritis develops which is purulent to 
hemorrhagic. With this proliferative re-
sponse, pleural effusion in the form of a 
reddish brown exudate develops. The 
animal shows a nonproductive cough and 
dyspnea. There is also a notable predilec-
tion for the CNS. A severe encephalitis re-
sults and causes clinical signs similar to 
canine distemper. Concurrent nocardiosis 
and distemper have been reported.' Dis-
semination to the gastrointestinal tract, 
visceral organs, and bone occur. 
A very frequent means of entry is 
through the skin resulting in tumorous 
masses found usually on the extremities. 
These growths are called mycetomas and 
are filled with small sinus tracts draining 
a thin serosanguinous discharge which 
may contain small yellow white granules." 
ACTINOMYCOSIS 
Actinomycosis is a chronic suppurative 
disease characterized by contact spread to 
adjacent tissues. It frequently forms sinus 
tracts which drain suppurative lesions. 
Present in the exudate are firm lobulated 
colonies of fungi which are white to yellow 
in color and called "sulfur granules." 
Actinomyces israelii is a higher form of 
fungi related closely to bacteria. It is usu-
ally a normal saprophyte of the oral cavity 
in animals and consequently many infec-
tions are probably endogenous in origin.' 
For example, the organism may enter 
through dental alveoli and result in ab-
scesses of the cervical region and draining 
lesions about the face and neck. 
In most cases the lesions of actinomy-
cosis and nocardiosis are indistinguish-
able.' The pleural lesions are very similar. 
The clinical signs depend largely on the 
means of entry into the host by the or-
ganism. Actinomycosis can cause involve-
ment of the nasal cavity with destruction 
of the turbinates and sinuses. It can cause 
pneumonia and granulomatous lesions in 
the lungs. When there is entry through 
skin and development of mycetomas, the 
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organism may invade deeper and cause 
osteomyelitis of adjacent bone!" 
DIAGNOSIS 
With recent advances in veterinary 
medicine and the availibility of modern 
laboratory facilities, the diagnosis of sys-
temic mycoses has become possible. Be-
cause of the wide variety of clinical signs 
that can be seen with each disease, the 
clinical syndrome can only add suggestive 
evidence of a particular systemic mycotic 
disease. Because of our highly motile 
society, the veterinarian can not rule out 
a condition simply because he is not in an 
endemic area. A thorough history is often 
contributory to an accurate diagnosis. 
Radiography is very useful as an aid to 
the diagnosis of a granulomatous fungal 
lesion in the lungs. The main radiographic 
sign is the presence of rounded masses 
with indistinct or fuzzy borders. It is often 
denoted as the "cotton ball" appearance. 
The location is mainly around the hilar 
areas and frequently, enlarged lymph 
nodes can be detected. The granulomas 
may disappear or become calcified in an 
old condition.· 
Skin tests for dermal hypersensitivity 
can be performed on animals suspected of 
exposure. The results of such tests are 
often not rewarding. A positive test reflects 
exposure to the organism and not that the 
infection is necessarily active or recent. 
In fact animals with an active dissemin-
ated case will probably be negative when 
the skin test is performed. There is also 
very frequently cross reactions with histo-
plasmosis, blastomycosis, and coccidioido-
mycosis.· A skin test kit for mycotic fungi 
can be obtained from Hollister-Stein Lab-
oratories, Afedon, Pa. 
More reliable tests are the precipitin 
tests and complement fixation tests. These 
tests require that a serum sample be taken 
early in the course of the disease and a 
second sample later in the course. A posi-
tive test is said to reflect an extensive dis-
semination of the disease. The test results 
may be negative or indefinite during the 
early stages of the course.' Many well 
equipped laboratories can handle these 
140 
tests. Some authorities feel that the com-
plemerit fixation test has been disappoint-
ing when used to diagnose cases in dogs!· 
In recent years a fluorescent antibody test 
has been used, but the results have not 
been consistent. Though the above meth-
ods may aid in the support of a diag-
nosis, a positive diagnosis can only be 
made by demonstrating the organism in 
tissues or exudates, or by means of growth 
and isolation of the organism. 
Impression smears often prove to be 
very useful to the veterinarian and are re-
latively easy to perform. Smears of exu-
dates or impressions of tissues can be 
made with little effort and can possibly 
confirm a diagnosis. Gram-stained smears 
are useful in the diagnosis of actinomy-
cosis. Gram and modified acid-fast stains 
are useful for nocardiosis. An air dried 
methyl alcohol-fixed and Giemsia-stained 
film of pus, bone marrow, or tracheal exu-
date may demonstrate Histoplasma capsu-
latum. Cryptococcosis can be seen with its 
large capsule in the usual Romanovsky 
stains! 
The examination of sections of tissues 
obtained by biopsy or necropsy is impor-
tant and one of the few definitive means 
of reaching a diagnosis. Standard histo-
logical methods are used, but it is impor-
tant to use special stains such as periodic 
acid-Schiff, Gridley, mucicarmine, and 
methenamine silver stains.' They are 
selective for fungi and permit their dem-
onstration, which because of small size of 
scarcity may be missed. 
If a fungus is too scarce in an exudate 
to be found or if it is not suffiCiently dis-
tinctive for specific identification, it is 
necessary to isolate the fungus in culture. 
The usual medium is Sabourauds agar. 
The organism is grown around 25° C. and 
should be left to grow for one month be-
fore a culture can be discarded as negative. 
The culture is then examined microscopic-
ally for the proper morphology.'" 
TREATMENT 
Although fungal infections range from 
subclinical conditions to' a progressive and 
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often fatal disease, the great majority of 
the animals presented will be in serious 
condition. In most conditions of mycotic 
disease, the disease is chronic. Treatment 
is possible if the condition is recognized 
early. 
The general aim of treatment is to in-
hibit multiplication of the fungus cells and 
prevent further damage of tissue. Suppor-
tive therapy will be needed and will de-
pend on the condition of each patient. 
The treatment that has shown the 
most success for histoplasmosis, blasto-
mycosis, cryptococcosis and coccidioido-
mycosis is the antifungal drug Fungizone. * 
Amphotericin-B is derived from a strain of 
Streptomyces nodosus. It is a sterile lyo-
philized powder and is reconstituted with 
5% dextrose solution. Saline should not 
be used since it causes precipitation of the 
antibiotic. Amphotericin-B is very nephro-
toxic and great care must be taken in ad-
ministration. The present dosage schedule 
is as follows. The animal is usually anes-
thetized with thiamylal sodium intraven-
ously and the Amphotericin-B administ-
ered intravenously. The dosage used is 0.5 
mg. jIb. of body weight given slowly over 
a period of 30 minutes. The treatment is 
repeated every other day for a total of ten 
injections. Since this drug is nephrotoxic, 
the blood urea nitrogen levels should be 
monitored and if it rises above 75 mg.j100 
mI., treatment should be discontinued 
until th~ level returns to normal.'" 
Supportive therapy consists of establish-
ing a high plane of nutrition, restricting 
exercise, and supplementation with vita-
min B complex. Aspirin is indicated for the 
control of fever.'· Phenylbutazone (Buta-
zolidin) has been useful for the relief of 
pain with skeletal lesions. Corticosteroids 
have been used to overcome depression 
and anorexia. It is also known that corti-
costeroids should be used in infected ani-
mals with extreme caution because they 
may permit a more rapid spread of the 
disease. 
• Fungizone, Amphoteriein·B, E. R. Squibb & Sons 
New York. N.Y. 
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The early stages of actinomycosis and 
nocardiosis respond well to the combina-
tion of penicillin and Sulfadiazine. The 
therapy involves oral administration daily 
for two to four months at a dosage of 2 to 
3 grams of Sulfadiazine. Penicillin is given 
twice daily intramuscularly at a dosage of 
600,000 units for the first two weeks.' 
The transmission of any of these mycotic 
diseases from animal to man is extremely 
rare, although there are some reported 
cases. It probably occurs only in cases 
with draining abscesses which contami-
nate the premises and even man. Under 
these circumstances, the public health 
aspect should be pointed out to the owner 
and euthanasia considered. 
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